The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It . https://doi.org/10.1101/631879 doi: bioRxiv preprint 4 63 Results: Pristane and pristane+LPS mice showed a prolonged escape latency at 7wLPS than 64 at 12wLPS in short-term memory. Downregulation of hippocampal NR2A subunit was more 65 evident than NR2B in pristane and pristane+LPS at 7wLPS and 12wLPS. The anti-Sm 66 autoantibodies levels correlate with the relative expression of NR2A.
67 Conclusion: Downregulation of hippocampal NR2A/2B subunits in the pristane-model of 68 lupus in BALB/c mice may be related to anti-Sm autoantibodies production with the 69 consequence of cognitive impairment in early stages of autoimmune disease. The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It . https://doi.org/10.1101/631879 doi: bioRxiv preprint 116 anti-RNP/Sm and anti-Su) in a range between 12 to 25 weeks in the trial period [11] [12] [13] . This 117 is a suitable model to evaluate the break tolerance related to environmental factors associated 118 with SLE development. Nevertheless, there are no experimental evidences that relate 119 pristane-induce lupus with cognitive dysfunction associated with the development of 120 autoantibodies against hippocampal NMDA receptor subunits NR2A/2B.
121 In order to evaluate cognitive impairment related to memory deficits in a pristane-induced 122 lupus BALB/c mice, we analyzed the mRNA expression levels of NR2A/2B hippocampal 123 subunits in short and long-term memory task at 7 and 12 weeks after LPS exposition with a 124 behavioral test with the employment of Barnes maze.
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. 151 pristane, and 10 pristane+LPS and for 12wLPS group we included 6 controls, 10 pristane and 152 10 pristane+LPS (Fig 1, A) . 
Barnes maze:
158 To assess memory and learning process to determine cognitive dysfunction, experimental 159 groups of 7wLPS and 12wLPS were evaluated in a behavioral test with a Barnes maze 160 adapted for mouse based on the protocol described by Barnes et al [15] . For the maze, we 161 employed a circular black acrylic platform of 36.8 inches of diameter anchored in a metallic 162 base of 32 inches of height above the floor. The platform has 20 holes of 2 inches of diameter 163 disposed along the perimeter with 3.2 inches among them (19 empty holes and one scape 164 hole with dark box). For reference points to reach the escape hole, we used extra-maze cues 165 around the room (circle, rhombus, triangle, and square in different colors) and for eliminating 166 odor cues, the experimentator cleaned the platform and the scape box in every trial with ethyl 167 alcohol at 70% (Fig 1, B) . To record the cognitive performance, we used a video tracking 168 system (Pro Webcam-C920 HD 1080p).
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Behavioral test:
171 The behavioral tests were developed by an experimentator in three phases: habituation, 172 acquisition and probe trial assessed in an airy and odor free white room without visual and 173 sound distractors. The habituation consisted in two days (Day 0 and Day 0') with two trials 174 per mouse into the platform and escape hole for a lapse of 180 seconds. For the acquisition 175 phase (Day 1 and Day 1') we included two trials per mouse and consisted in place the mouse 176 into a white acrylic cylindrical chamber in the middle of the platform for 10 seconds and then 177 released it to explore the platform for a lapse of 180 seconds, finishing the trial when the 178 mouse entered by itself into the escape hole. In this phase, if the mouse did not enter in the 179 target hole, it can be guided by the experimentator. The probe trials were assessed to evaluate 180 memory and learning consolidation in mice that conformed subgroups and consisted in three 181 repetitions per mouse on the maze to reach the escape hole for 180 seconds, taking in account 182 all the procedures described previously. This phase was denominated Short Time Memory 183 (STM) and consisted of four probe trials (D1-D4). Once finished, mice were preserved for a 184 lapse of 48 hours and then evaluated for the Long Time Memory (LTM) at Day 7. We 185 considered to evaluate the behavioral performance with two parameters: the latency in 186 seconds to reach and enter in the escape box and the errors established as the deflections of 187 the head in empty holes for each mouse prior to find and enter in escape box (Fig 1A) .
189

Anti-Sm antibody ELISA:
190 Once the behavioral tests were finished, we obtained total blood from the tail vein of each 191 mouse, the serum was separated and stored at -20ºC. Levels of mouse anti-Sm antibodies in 192 sera from experimental groups were measured by enzyme-linked immunosorbent assay . CC-BY 4.0 International license is made available under a The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It . https://doi.org/10.1101/631879 doi: bioRxiv preprint 212 GluN2B forward 5´-GGGTTACAACCGGTGCCTA-3´ and reverse 5´-213 CTTTGCCGATGGTGAAAGAT-3´. Expression of target genes was normalized with the 214 endogenous reference mouse gene GAPDH using the following primers: forward 5´-215 TGTCCGTCGTGGATCTGAC-3´ and reverse 5´-CCTGCTTCACCACCTTCTTG-3´. The
11
216 qPCR was performed in a final reaction volume of 10L (10M forward and reverse primer, 217 25M ROX, 2x SYBR Green qPCR master mix and 100ng cDNA). The conditions of 218 reaction were: holding at 95ºC/10 min, cycling at 35 cycles of 95ºC/10s and 55ºC/15s and 219 melt curve at 95ºC/15s, 72ºC/60s, and 95ºC/15s.
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Statistical analysis:
221 Comparisons were made using Kruskal-Wallis, post hoc tests were carried out using Mann-222 Whitney U as applicable. Values are presented as median with percentile 25 and 75 (P 25 -P 75 )
223 and as mean and standard error of median (±SEM), as applicable. Spearman's correlations 224 coefficients were also calculated. All data were analyzed using SPSS v22.0 (SPSS Inc.
225 Chicago, IL) and GraphPad Prism version 6.00 for Windows (GraphPad Software, La Jolla, 226 CA). P <0.05 was considered statistically significant. 243 Once the mice completed the habituation and acquisition probes in Barnes maze, we 244 evaluated the STM in control, pristane and pristane+LPS subgroups at 7wLPS during D1-D4 245 (Fig 2) . In D1, we observed differences in the exploration time to reach the target hole and 249 pristane+LPS 145.6s (116.5-152.8s, P<0.0001) and in D4 between control 12.2s (7.0-39.1s) 250 vs. pristane+LPS 175s (40.3-180s, P=0.003). We were able in this first test to distinguish a 251 different behavioral pattern between control and subgroups of pristane-treated mice. In this 252 point, it is important to highlight that the subgroup of pristane and pristane+LPS showed in 253 D1 of the probe the same behavioral pattern than the control subgroup and as the test was 254 progressed, the mice treated with pristane and pristane+LPS showed an erratic behavior 255 observable in D3-D4 and attributable to deficient memory retention.
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The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It 271 With the purpose to determine if the induction of lupus by pristane and the exposure LPS 272 maintain its effects in cognition in a prolonged manner, we used the same experimental 273 subgroups and evaluate them at 12wLPS (Fig 3) . We observed statistical difference in escape 274 latency only in D2 between control vs. pristane (141.5s vs. 180s, P=0.013) and control vs.
275 pristane+LPS (141.5s vs. 180s 171.5-180, P=0.013) and although there were no differences 276 in D1 and D3-D4, we observed that some mice of pristane and pristane+LPS subgroups 277 showed prolonged escape latency in D3-D4.
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The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It 295 pristane (6s vs. 14s, P=0.005) and control vs. pristane+LPS (6s vs. 35s, P<0.0001). In this 296 probe, the total of control mice reaches the target hole in less than seconds in comparison to 297 mice of pristane and pristane+LPS subgroups (Fig 4) . 331 We quantified the serum levels of anti-Sm antibodies in experimental groups by ELISA at 332 7wLPS and 12wLPS. The results were as follows: control group (n=10) 599.9 U/mL (504.9-333 652.7 U/mL), pristane (n=15) 1617.3 U/mL (1163-2095 U/mL) and pristane+LPS (n=15) 334 1284.7 U/mL (736.6-2095 U/mL). We observed statistical differences between the control 335 group vs. pristane (P<0.01), control group vs. pristane+LPS (P<0.01) but not between 336 pristane vs. pristane+LPS (P=0.475) (Fig 6, A) . To avoid false positives, we calculated the (Fig 6, B) . 350 The expression analysis for hippocampal NR2A subunits of the NMDA receptor was 351 evaluated at 7wLPS and 12wLPS (Fig 7) . We were able to observe in the pristane group a 364 Regarding NR2B subunit expression at 7wLPS (Fig 8) , we observed in pristane a decrease in 365 0.68 fold times vs. control (P=0.001) and in pristane+LPS in 0.41 fold times vs. control group 366 (P=0.004). In the groups evaluated 12wLPS, we observed in pristane a decrease in 0.56 fold 367 times vs. control (P=0.004) and in pristane+LPS vs. control a 0.36 fold times (P=0.004). We 368 did not observe differences between pristane and pristane+LPS groups at 7wLPS (P=0.293) 369 and 12wLPS (P=0.238).
. CC-BY 4.0 International license is made available under a The copyright holder for this preprint (which was not peer-reviewed) is the author/funder. It . https://doi.org/10.1101/631879 doi: bioRxiv preprint
